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I g67.-Removal of Ca $3-from the solutions bathing the frog gastric mucosa results in an initial increase in resistance (first phase) and a decrease in the H+ secretory rate of about 4oy0. These effects are followed by a pronounced decrease in resistance (second phase) and a decrease in the H+ rate to zero. Restoration of Ca* to the nutrient solution reverses these effects. Chemical analysis of the frog gastric mucosa by atomic absorption spectrophotometry showed that at the peak of the first phase there was a 50% loss of tissue Ca* and no significant further loss by the time the H+ rate reached zero. Localization of Ca++ in the mucosal cells using glyoxal-bis (2-hydroxyanil) (GBHA) was found feasible. There was a marked reduction of the number of red GBHA-stainable Ca* granules in the tubular cells at the peak of the first phase. In the second phase, by the time the H+ rate reached zero the granules were absent from the tubular cells. Restoration of Ca* to the nutrient solution resulted in a distribution of red granules in the tubular cells corresponding to that of the controls. In seven experiments, the loss of calcium from the tissue in the vicinity of the zero H-t secretory rate in the second phase was 45% =t 22 % SD (P < 0.01).
In six experiments, the loss of calcium from the tissue near the peak resistance of the first phase was 56 % rt 18 % SD (P < 0.01).
Thus Fig. 3 , the red granules were usually less abundant and dispersed evenly in the cytoplasm.
In mucosae mounted between chambers, bathed in physiologic secretory and nutrient solutions, gassed with g5 % 02 and 5 % COa, and secreting at a steady rate, the distribution of red granules was similar to those mucosae stained before they were mounted between the chambers as described above. In the mucosae washed on the nutrient side with Ca*-free, Cl--Ringer solution, the surface epithelial cells contained red granules at the periphery of the cytoplasm as in the controls; however, the amount was usually less than in the controls. This distribution was prevalent whether the mucosa was stained during the first phase, as seen in Fig. 4, or cell types of control sections of mucosa; column B, the relative numbers of granules near the peak of the first phase; and the column C, the relative number of granules at zero or almost zero H+ secretory rate in the second phase. When the observer was unaware of the A, B, or C status of the sections there was a clear distinction between A and either B or C. In the C sections there were never any red granules in the tubular cells, but in about 20 % of the B sections there were no red granules. The C sections could not be differentiated from the B sections when the latter sections contained no red granules.
The 
